s clinicians, occupational health nurses in hospital settings are frequently a part of the infection control team. However, unless they also have trained as infection control practitioners, some occupational health nurses may not have studied this important subject as part of their curriculum. With the continued rise of antibiotic resistant organisms and their link to nosocomial infections, occupational health nurses need to have a basic knowledge of the pathogens that can cause hospital acquired infections, their epidemiology, and what implications these pathogens may present for health care workers.
Nurses, physicians, and other health care providers have been at the front lines of infection control since there have been patients. The link between health care workers and infection was first observed in the 1840s by Ignaz Semmelweiss, a physician who noticed that higher infant and maternal mortality rates were associated with infants delivered in hospitals, rather than at home. These rates subsequently decreased when a modicum of hand hygiene was introduced (Boyce, 2002) .
Since those early days, the knowledge and technology of epidemiology has grown from simple observations and correlations to statistical models and predictive tools, microscopy, and DNA typing. Unfortunately, the ability of pathogens to change and develop resistance to antibiotics also has grown at an equal or greater pace. Antibiotic resistant pathogens are not just a problem for hospital patients, they also can be problematic for hospital workers. (Fridkin, 1999) . However, the most commonly implicated nosocomial pathogen is methocillin-resistant Staphylococcus aureus (MRSA). Since its identification in the 1950s, rates of MRSA infection in hospitals have grown at an alarming rate, and transmission is known to be via the hands of health care workers (Jones, 2001) .
ABOUT THE AUTHOR
Staphylococcus aureus (Staph) is one of the most prevalent gram positive bacterias. By some estimates, up to 30% of the general population carries Staph at any one time. In the health care worker population, this number has been estimated between 50% and 90% (Waldvoegel, 1995) . Although Staph usually causes skin infections, it can also cause more serious diseases including pneumonia, sepsis, urinary tract infections, and surgical wound infections. After the advent of antibiotics, Staph infections were easily treated. However, during the past 50 years, antibiotic-resistant Staph infections, such as MRSA, have been on the rise.
Methocillin-resistant Staphylococcus aureus is one of the most studied organisms in terms of carrier states in health care workers. Brachman (1992) found 10% to 15% of health care workers were persistent carriers and 60% to 70% transient carriers.
Other studies have shown that 65% of nurse uniforms and gowns can be contaminated with the organisms after nurses provide care to patients with MRSA (Farr, 2001) . MRSA is very hearty and capable of surviving for long periods of time on clothing or plastic objects.
INFECTION DYNAMICS
Familiarity with several important concepts of infection is necessary for a deeper understanding of infection dynamics. The state of infection itself is one in which an organism has replicated in the tissues of a host. Although infection can lead to disease, other categories of infectious states exist, such as subclinical infection and colonization. Colonization, otherwise known as the carrier state, refers to the presence of an organism in the host that can be transmitted to others. The carrier state can be further broken down to transient or chronic (Brachman, 1992) .
Transmission is the method by which the organism enters the host.
In the case of health care transmitted MRSA, organisms are transferred from the patient to a health care worker via a sequence of events. First, organisms must be on the patient's skin or an object close to the patient. The specific organism must be capable of surviving for several minutes, as MRSA is known to do. Hand washing is then performed inadequately, or not at all, by the health care worker (Boyce, 2002) .
Colonized health care workers, or carriers, are known to serve as reservoirs of pathogens in hospitals, and can contribute to the transmission of MRSA to patients in two ways. The primary route is the transfer of the organism from one patient to another via the contaminated hands of a health care worker. In other cases, health care workers themselves are the reservoir and transmit the organism from themselves to patients. The most common site of MRSA carriage is the anterior nares, although other body sites including the hand, axilla, and throat are also involved. Carriers with upper respiratory symptoms or skin lesions are more likely to transfer the organism to others than those without symptoms (Bolyard, 1998) .
INFECTION CONTROL MEASURES
Infection control measures to control MRSA include barriers (e.g .. gloves, gowns), isolation of patients, environmental hygiene, and hand washing. Because transmission of MRSA is primarily via health care worker hands, hand washing is perhaps the single most important measure to interrupt the chain of transmission. Despite this knowledge, compliance with hand washing and quality of hand washing has been shown to be poor in multiple studies (Fridkin, I 999) . Rate of compliance with hand washing guidelines can be abysmal. One study showed that as low as 4% of health care workers comply with hand washing recommendations. Good hand washing techniques can decrease transmission of infection by 25% to 50% and can decrease the rate of temporary carriage of pathogens on health care worker hands by one third (Warren, 2001) .
Multiple factors impede the use of good hand washing techniques in hospitals. Lack of education and understanding the impact of infection control dynamics, skin irritation or hand dermatitis from soaps or alcohol solutions, and the amount of time needed to spend on a good hand wash are all cited by health care workers (Warren, 2001) . Jn high acuity settings such as the emergency department or intensive care units, the belief or reality that washing hands takes too much time in urgent situations can be a factor as well (Fridkin, 1999) .
Actions to take in relation to MRSA in health care workers can be somewhat controversial. Although few would propose a de-emphasis of hand hygiene, some researchers have noted that MRSA continues to spread despite educational programs and the increased compliance one might expect from such a program. They also note that because other infection control measures often are implemented concurrently. the 500 Clinical Rounds: Hospital link effects of hand hygiene alone are difficult to measure.
Screening of health care workers for colonization can also provoke divisiveness. Because Staph is so prevalent, a generalized screening program is likely to identify large numbers of positives. Although screening is capable of identifying Staph carriers, no test exists that predicts the likelihood of pathogen transmission (Bolyard, 1998) . Large "search and destroy" approaches to screening both health care workers and patients can be extremely expensive, without providing long term results. Costs can be considerable without a high return (Vriens, 2002) .
TREATMENT OPTIONS FOR HEALTH CARE WORKERS
Another issue to be raised is what, if anything, should be done about health care worker carriers. Does treatment benefit the carrier? Most persons colonized with MRSA will not become ill. Allergic reactions, as well as adverse or unpleasant side effects from the antibiotics used to treat Staph, can cause harm to a previously healthy worker. Second, health care workers, otherwise capable of performing their job, may face a loss of income if restricted from providing patient care. In addition, a stigma may be placed on staff who may be found to be carriers (Teare, 1997) .
Many questions surround the issue of MRSA in health care workers. However, the Healthcare Infection Control Practices Advisory Committee offers two concrete recommendations for health care workers infected or carrying Staph (Boyce, 2002) . Personnel with draining skin lesions consistent with Staph should be removed from patient contact or food handling until cultured and a definitive diagnosis has been made. If Staph has been confirmed in health care workers, they must receive antibiotic therapy, and the infection must be resolved before they may return to usual and customary duties. Personnel who are carriers of Staph should not be barred from patient care or food handling unless epidemiologically linked to transmission (Bolyard, 1998) .
SUMMARY
Occupational health nurses are in a position to counsel and educate health care personnel and to work as active partners with infection control teams. A basic understanding and awareness of MRSA can help reduce unnecessary costs to institutions, unnecessary loss of time, and hopefully, help decrease the rate of MRSA in hospital settings.
